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ABSTRACT 
A study was carried in the Baggara country of Dar Rezaigat communal land in south-eastern 
Darfur State during the period 2006 to 2008 to evaluate the effects of pastoralist and seasonality 
on vegetation cover, productivity and carrying capacity of a semi-arid rangeland in Sudan. Direct 
field measurements had been carried out in order to judge and assess the quantity of the pasture 
and the actual feed required for 1.6 million Animal Units utilizing the pasture of the Baggara 
country. Permanent study sites were determined using the GPS device in order to evaluate the 
natural pasture in the years 2006/07 and 2007/08 during early dry and late dry summer seasons. 
The study area was divided into three blocks ,each with an area of 50X30 km. Block 1 was 
located in the far north representing the wet and early dry summer grazing site, Block 2 (south of 
block1) representing early dry and late dry summer grazing and Block 3, in the far south, 
representing late dry summer grazing site. The parameters measured in this study were the 
vegetation cover, biomass and forage production and calculation of the pasture carrying capacity 
and stocking density. Results showed that total forage production was enough to satisfy livestock 
requirements for the 1.6 million AU inhabiting the area .Moreover forage productivity was greater 
during the second year and exceeded animal requirements and the pastoral system operating in 
the area fits very much the scattered vegetation resources available. 
Keywords: semi-arid rangelands, pastoralists, range management 
INTRODUCTION 
Sudan is largely an arid to semi- arid country located 
in central Africa. It is the largest country in the 
continent with an area of one million square mile. Half 
of the country is rangelands which is the main feed 
source for livestock production. Previous records 
showed that natural rangelands in the country 
support about 80-90% of the total livestock 
population (128 million heads) (Zahran, 1982; 
Khair,1999). According to Africover (2005), the 
pasture area in the Sudan was estimated by 96 
million hectares . 
Of the varied forms of land use in Darfur State, 
pastoralist is mistakenly pointed out by some policy-
makers and decision-takers as the one that is 
responsible for most of the environmental 
degradation. They misconceive pastoral movement, 
with its characteristic extensive use of lands, as a 
wasteful socio-economic adaptation. Warren and 
Khogali, (1992) mentioned that pastoralists are also 
commonly accused of being responsible for the 
environmental degradation. Overgrazing is 
accordingly pointed out as the primary cause 
underlying the disruption of the ecological balance. 
By such interpretations, the nature and origins of 
environmental deterioration are poorly founded and 
tend to blame the victims. The point here is not to 
deny the localized incidence of overgrazing in many 
regions. It is rather to draw attention to the point that 
the observed processes of overgrazing are 
consequences of the drastic reduction in the grazing 
areas underlain by rapid farming expansion, in 
addition to growth in human and animal population. 
Other factors, such as water scarcity, conflict and 
bandit activity seem to have limited further the 
effective grazing area accessible to pastoral herds. 
Though pastoral nomads constitutes a form of 
production characterized by extensive utilization of 
resources, it cannot be justifiably characterized as 
wasteful or destructive, (Speirs and Olson, 1992). In 
context of environmental constraints, the herd cannot 
be sustained without movement, or use of resources Agric. Biol. J. N. Am., 2010, 1(2): 80-88  
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in a relatively extensive area covering different 
ecological zones. Use of an extensive area does not 
necessarily imply destruction of natural resources. 
Inherent to the operation of pastoralist is indeed a 
mechanism for environmental conservation and 
regeneration of natural resources, (Bayer and 
Walters- Bayer, 1993). Pastoral movement is both 
flexible and selective. Until recently, movement was 
usually undertaken by relatively small pastoral camps 
with each comprising a limited number of herding 
units. Of late, however, camp size started to expand 
in response to insecurity in various regions. Each 
camp has a number of scouts, who move ahead of 
herds to exploit and collect information on grazing 
potentials of the area towards which the herds are 
moving. Invariably, decisions concerning direction of 
movement are based on reports of the scouts. In 
other words herds do not graze at random, but on 
selected sites known to be the best available, poorer 
sites are avoided and left to regenerate.  
Regarding the relation between pastoralist and the 
environment, it is important to begin from recognition 
that, all over Darfur State, the realities of pastoral 
ecologies pose a number of serious constraints on 
the permanent settlement of herds. Basic among 
these constraints are the seasonal fluctuations in the 
supply of the essential inputs of pastoral production 
like water and forage. There are also other region-
specific adverse environmental features, necessitate 
nomadic movement, varying in direction, distance 
and duration depending on the region and /or type of 
bred animal (Ibrahim, 1962). 
Watering points solve problems but create others. To 
relieve pressure on both water and grazing around 
watering centers, pastoralists tended to disperse 
wide in their respective regions during the rainy 
season to make use of both the natural water pools 
formed by the rain and the extensive grazing areas 
rendered accessible because of water availability. 
Various types of pastoral movement emerged in the 
rangelands as adaptations to the ecological 
constraints. These movements ranged from “pure 
nomadism” typically involving camel breeding and 
long distance movement, to forms of transhumance, 
involving cattle, sheep and goats, entailing relatively 
shorter distances .Even sedentary cultivators often 
find it necessary to move during the dry season with 
their village-based small herds. The ecological 
constraints requiring pastoral movement were 
reported as far back as the colonial time and recently 
mentioned by Yagoub, (1998). 
In arid zone, nomadic and transhumant (semi-
nomadic) systems of livestock production prevail. In 
these systems ,high mobility for global grazing habit 
is the most efficient adaptation to the erratic rainfall 
.Movement from one area to another in search of 
good quality and quantity of feed and water is the rule 
.Transhumant or semi- nomadic systems have a 
home base, although they too are very mobile, with 
the majority of animals and the family away for 
several months and only 2-6 lactating cows are left at 
the base to provide milk for sale and for the utilization 
of the aged parents left behind. Feed from crop 
residues provide the main energy source during and 
shortly after the harvesting periods.  
Open grazing in literature is considered as a form of 
range utilization by nomads, which is the grazing of 
animals on a communal rangelands and communal 
resource base, under the concept that: range, water 
and lands are no ones property. Hans Rothenberg 
(1976) defined open grazing as the communal use of 
the grassland which allows every one to send any 
number of animals to the tribal or communal 
pastures. The pastures grazed by animals is freely 
available to all livestock of every tribe.  Large number 
of animals using the free range resources at any time 
in any place, and the locations of these resources is 
determined by the herders. 
Free grazing of rangelands is the most common 
feeding system for livestock production in Darfur 
State. During the short wet season grasses grow and 
mature rapidly, producing abundant biomass, but with 
the onset of the dry season both quantity and quality 
of the pasture herbage decline and fail to meet the 
maintenance requirement of grazing animals. 
Previous records showed that the range carrying 
capacity is not in balance with livestock feed 
requirements. There is a feed gab between the 
current rangeland production and the available 
grazing resources. Some attributed this feed gab to 
the general rangeland degradation and the past 
drought that hit the Grater Darfur Region.. 
Abusuwar and Darrag (2002) estimated the feed gab 
in Sudan by about 51% deficiency in dry matter of 
which 22% total digestible nutrients and 29% 
digestible protein. 
In this area the Baggara country is fully utilized by the 
Rezaigat tribe. Their country is very rich in livestock, 
especially cattle, beside production of small ruminant 
(goats and sheep). Cattle are the major types of 
animal raised and it prevails in the whole southern 
Darfur State. About 1.6 million Animal Units are Agric. Biol. J. N. Am., 2010, 1(2): 80-88  
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raised utilizing an area of 4.6 million hectares. Open 
grazing system is practiced by utilizing the pasture of 
the wet and dry grazing locations. 
During last decades it was noticed that there was an 
increase in the human and animal populations that is 
considered migrated to this area. It may be due to 
environmental factors or due to tribal conflicts in the 
north of Greater Darfur Region. 
Mass movement of herders with their animals 
through time probably affected southeastern Darfur 
rangeland (Dar Rezaigat communal land). Sometime 
cattle breeders from Kordofan region spend the dry 
summer period in the dry summer grazing locations 
of the Rezaigat tribe beside Umbararu tribe invaded 
this location during rainy seasons. The mentioned 
tribes utilize the pasture in the south that is 
considered reserved pasture for Rezaigat to be used 
during dry summer season and thus disturb their 
pattern of grazing. 
This study was carried out to evaluate the vegetation 
cover and pasture current status in term of total 
forage production, carrying capacity and the status of 
stocking with regard to the available pasture in the 
study area and how they are affected by the pastoral 
system and seasonality pattern existing in the area. 
MATERIALS AND METHODS 
The study area: Eddaein region represented by Dar-
Rezaigat Communal land is the famous part of the 
Baggara country in Kordofan and Darfur States. It is 
located in the south- eastern part of South Darfur 
State, between latitudes 9
o.30′ – 11
o.45′ North and 
longitudes 25
o 30′ - 27
o East, occupying a total area 
of about 60,000 km². It is bordered by Adeela Locality 
and South Kordofan State from the eastern side, 
Bahrel-Ghazal and Buram Localities to the south, 
Nyala and Shearia Localities to the west and Um 
Kaddada Locality from the north. (Map 1) 
Topography: The topography of the area is mainly 
undulating low–lying plateau with general elevation 
less than 600 meters above sea level (Khalifa et al., 
1985). The topography is normally leveled to gently 
undulating with slope rarely exceeding 6%, (Hunting 
Technical Service, 1975). 
Soils: The northern and eastern sectors of Eddaein 
area (Dar-Rezaigat) is dominated by sandy soils and 
the clay soils in the central and middle sectors. The 
sandy soil is locally known as (Goz), represented by 
the Goz land system, and the second type of the soil 
is the Baggara land system. These two types of land 
systems merge gradually through a transitional zone. 
The soil in the upper 60 cm reflects the changing 
dominance in geomorphic processes to Aeolian from 
northeast to south (Western Savannah Agricultural 
Development project, 1986). Below the 60 cm, the 
transitional soil and the Baggara land systems are 
frequently stratified and include a great variety of 
textural layers. These layers are related to the 
previous cycle of fluvial aggregation and degradation, 
probably with Aeolian and provoke speculation about 
the trends of the past climatic changes producing an 
increasing or decreasing run-off (Hunting Technical 
Services, 1976).  
1Water sources: Lack of water is the one of the most 
severe constraint on human and livestock 
populations, water is available to livestock only during 
the rainy season in the natural soil depressions in the 
forms of (rahads)* and (dahals)**.During dry summer 
season most of nomadic herds were moved to 
Baharel Arab River and some may stay near and 
around permanent water points. We can conclude 
that man-made permanent water points are often a 
determining factor for the spatial organization of 
livestock and people. According to the report of the 
Drinking Water Corporation, Eddaen Locality (2008), 
the main water sources are the Governmental deep 
bore holes, hafeers*** and shallow wells. The report 
also indicated that the total numbers of these deep 
bore holes are 300 in addition to about 49 deep bore 
holes owned by the private sector, who practice 
selling water for livestock, although, these deep bore 
holes were licensed for horticultural production, but 
selling water for livestock is a profitable enterprise in 
this area. The distribution and locations of the deep 
bore holes especially those in the summer grazing 
natural rangelands, is not according to the pasture 
carrying capacity. Most of these permanent water 
points are concentrated in particular areas leading to 
overgrazing and severe range deterioration around 
these water points.  
Rainwater in the rahads and dahals play a big role in 
providing livestock with water in the wet seasons 
grazing locations, and it governs the movement of 
livestock from one place to another.  
 
                                                  
*= Natural shallow water pool 
**= much shallower natural water pool 
***= Artificially dug water pool 
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Fig1. Location map of the study area  
Climate: The climate of the study area is described 
as semi-arid with rainfall being the principal factor 
affecting agricultural activities. The area is 
characterized by three seasons during the year, 
namely: wet rainy summer (July-October), cool dry 
winter (December-February), and dry summer 
(March-June). Also, the region is classified 
ecologically as low rainfall woodland savannah on 
sand and on clay soils (Lue and El-Hag , 1983) 
Temperatures range from as low as 17
oC in 
December to as high as 40◦c in April, May and June 
during the peak summer prior the rainy season. 
Evapo-transpiration is very high, peaking at 2500 
mm/year. 
Rainfall ranges between 300 to 800 mm/year and its 
quantity increases from north to south. It occurs in 
the months of July through October with most of the 
precipitation arriving in July reaching its peak in 
August (WSARP, 1992).  
Vegetation:  Vegetation types and distribution are 
closely associated with rainfall, as the amount of 
rainfall increases from north to south, so do 
respective types, heights and diversity of the 
overstorey and understorey vegetation (El-Hag et al, 
2003). 
The following shrubs and trees species are found on 
the sandy soils in the northern part of Dar- Rezaigat 
communal land: Ziziphus spina christi,  Combretum 
cordfanum, Acacia senegal, Guiera senegalensis, 
Boscia  senegalensis,  and Calotrpis procera. The 
herbaceous vegetation include: Cenchrus spp., 
Zornia spp., Eragrostis spp., Aristida spp. and 
Brachiaria spp.  
On the Baggara Repeating Pattern, the dominant 
overstorey vegetation include: Grewia tenax, Acacia 
mellifera, Acacia nubica, Anogeisus  schimperi, 
Combretum spp., and the herbaceous cover include 
Sporobolus festivus, Sporobolus marginata, Aristida 
Study 
areaAgric. Biol. J. N. Am., 2010, 1(2): 80-88  
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funiculata, Dactloctenium aegyptiaca, and Brachiaria 
spp. On the Ragaba Repeating Pattern of its different 
clay soils (Gardud, Talha, and Fawa), the dominant 
overstorey vegetation include: Acacia seyal, Acacia 
gerrardii, Acacia nilotica, Acacia seiberana, and the 
herbaceous strata in these different soil types 
include:  Hygrophylla spinosa, Hyparrhenia  rufa, 
setaria incrasata,  Echinochloa stagnina,  Digitaria 
spp. and  Tephrosia spp. Concerning the kinds of the 
herbaceous forage plants and browse overstorey 
vegetation that is selected by the livestock in the 
Baggara Country as reported by Elzubeir, (1984) 
include:  Brachiaria spp.,  Digitaria spp. and Setaria 
spp. among the platable herbaceous plants. 
Tetrapogon cenchriformis and Echinochloa colonum 
are also palatable but, its occurrence is limited to the 
edges of water-holding sites. Among the dominant 
perennial herbs are: Euophorbia spp.,  Pavonia 
patens, Chrozophora brocchiana and Aerva javanica. 
There is some perennial grasses preferred much by 
livestock include Sporobolus festivus , Aristida 
stipoides, Aristida ciliata, Schoenefeldia uniflora, and 
Oryza breviligulata,  and the most important herb 
legumes which stand somewhat heavier grazing are 
Stylosanthes fraticosa and Tephrosia bracteolate.  
The most browse vegetation are Bauhinia rufescena, 
Cadaba  farinosa Digitaria spp.,Setaria  spp., both 
species are ever-green – in addition to these browse 
Acacia mellifera  ,Boscia senegalenses , Grewia 
tenax , Albizia amara , Combretum  spp. especially 
Combretum acculatum ,Dalbergia  melanozylon 
,Geuera senegalensis Balanites aegyptiaca, Maerua 
crassifolia are all browsed by livestock when they are 
young . These species provide the bulk of stock 
grazing during the wet and dry seasons.   
The low rainfall woodland savannah on clay soils – 
sometimes called the special area of low rainfall 
woodland savannah is endangered by the seasonal 
fires from the herders during early-dry summer 
movements to the grazing and water locations. For 
this reason the vegetation composition of rangelands 
is changed in some parts of the Baggara country 
resulting in invasion of noxious and unpalatable plant 
species. 
Experiment: A systematic sampling procedure was 
adopted in this study. The study area was divided 
into three locations, each of 50 km in length and 30 
km wide and these divisions were considered as 
blocks. These blocks were actually: the wet-summer, 
transitional wet-dry summer and the dry summer 
grazing locations of the nomads.  
The three blocks were divided by a line passing 
through longitudes 26
o and 26
o.30′ east, and running 
towards north-south direction. The first site, (block-1), 
is located between latitudes 11
o.45′ and 11
o.15' north, 
representing the wet- grazing area in the north. The 
second site (block-2) is located in the middle of the 
study area between latitudes 11°.15' and 10°.45' 
north, representing the transitional wet-dry summer 
grazing area.  
The third location, (block-3) is located between 
latitudes 10°. 45' and 10°.15' north, representing the 
dry summer grazing area. Each block was divided in 
its center by two parallel line transects, at 5 
kilometers apart and saved in the GPS device. Each 
line transect was divided into four sampling points 
and at each sampling point also run a parallel line 
transect on which the vegetation measurements were 
carried. 
The field study: This study was conducted in the 
Baggara belt of western Sudan, in South Darfur 
State, Eddaein area which is historically known as 
Dar–Rezaigat. The total area of this region is about 
60,000 km².  It is the one of the most important cattle 
regions in the Sudan, and it shows the exact location 
of the Baggara Country that extends from Kordofan 
to Darfur in the low rainfall woodland savannah 
ecological zone. 
In the present study the emphasis was to investigate 
and assess the pasture quantity. The quantity of the 
pasture was attained by assessing the herbaceous 
forage production, browse production, calculating the 
carrying capacity of the pasture and the actual 
stocking density and designing the proper stocking 
rates of the natural rangelands.  
Methodology: The sampling of the vegetation was 
carried out during two seasons (2006/07 and 
2007/08). In each season field measurements were 
obtained, in the early dry summer season 
(November) and late dry summer (May). The 
following parameters were carried out: 
Vegetation cover: The vegetation cover as defined 
by Barbour et al (1987) is the relative area covered 
by plants inside a designated area. It was measured 
along the line transect inside the quadrate and 
recorded for each sample.  
Forage production: For the biomass production 
from the herbaceous vegetation, a 1×1 square meter 
quadrate was used. The 1×1 square quadrate was 
thrown randomly along the 100 meter line transect, at 
the end of the rainy season. The vegetation found Agric. Biol. J. N. Am., 2010, 1(2): 80-88  
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inside each quadrate was clipped, and then 
separated into desirable and undesirable plants, the 
undesirable ones were discarded. The desirable plant 
species found in all quadrates were collected 
together, oven-dried and finally weighed in gram/m² 
to obtain the forage production per unit area.  
For the estimation of the browse production, the 
Twig-Count method (Shafer, 1963), was used at the 
beginning of the rainy season. Ten samples from 
each of the most available browse were identified; 30 
twigs were taken from each species. Twigs were 
defoliated, oven dried and finally weighed. The 
average twig weight per each browse was obtained 
and used for calculation of the browse production in 
the three locations at which range measurements 
were carried.  
This procedure gave information about the browse 
tree and shrub species that contributed to animal 
feed during dry summer periods. Also, the average 
twig weight of the browse plant species were 
calculated 
The production from browse was obtained by the use 
of a 10×10 square meter quadrate. The 10×10 
square meter quadrate was randomly placed along 
the line transect at each site, at the end of the rainy 
season. The browse (tress and shrubs), were then 
identified and calculated inside the quadrate, and the 
number of twigs of each browse species was 
multiplied by its average twig weight. The weights of 
all browse were summed and averaged, and finally 
the browse production was obtained in g/m². 
The total dry matter produced in the study area was 
obtained by summing up the total production of the 
herbaceous forage in the area and the total 
production of browse and averaged. The total forage 
production from the herbaceous forage and browse 
were used for calculating the carrying capacity of the 
natural rangelands and the proper stocking density of 
the study area. 
RESULTS AND DISCUSSION 
Percent vegetation cover: Results of the vegetation 
cover, herbs and browse production are presented in 
tables 1 and 2. The vegetation cover was always 
higher in Block3 compared to Block 1 and 2 
regardless of the season of use. This reflects the 
rainfall trend as it increases southward (Block 3). 
Block 2 had the least percent cover as it was located 
in the middle between Block 1 and 3. This way it was 
visited twice a year by nomads during their seasonal 
movement between north and south. Moreover agro-
pastoralist, who are partially engaged in agricultural 
activities in block 2, competes with nomads for 
grazing resources, therefore exerting an extra 
pressure on this block. 
Herbaceous and browse forage production: The 
same trend observed on vegetation cover was 
repeated for herbaceous and browse production 
(tables 1 and 2). 
With respect to season of use , both vegetation cover 
and production of herbs and browse were always 
higher in the early dry summer  (November) than late 
dry summer (May). This is because early dry summer 
immediately follows the end of the rainy season . 
Moreover , herders and their animals do not stay 
longer in the north (Block 1) toward the end of the 
rainy season due to lack of permanent drinking water 
and they start moving south toward Blocks 2 and 3 
where permanent drinking water is available at Bahr 
elarab river. 
The quantity of the browse produced in the wet 
grazing areas during the first year (Table 1) was 
estimated at 200kg/ha, whereas in the dry summer 
grazing areas reached 400kg/ha. In the middle area 
(block-2), which represents a transitional site 
between the wet and the dry grazing locations used 
by sedentary livestock, the browse production was 
null. This zone may be affected by the severe and 
heavy utilization by the resident farmers and the 
agro-pastoralists especially, camel herders who 
visited the area from time to time. Deficiency and 
scarcity of the herbaceous forage and lack of building 
materials may be the reason behind the defoliation of 
the browse trees. 
In the second season (2007/08-year 2) the 
production of browse was much better than the first 
year. Browse produced in the wet grazing areas was 
estimated at 300kg/ha and in the dry summer grazing 
area was 500kg/ha. This could be attributed to the 
good production of the herbaceous forage and 
because the summer grazing locations were fully 
utilized by cattle and sheep, there was no competition 
between grazers and browsers except when pasture 
was not available. Late dry summer grazing locations 
were covered by tall grasses and dense Acacia trees, 
all of which are suited to provide feed of high protein 
and mineral contents. They are effective insurance 
against seasonal feed shortages.  
Total forage production: The results of the total 
forage production showed that in the wet grazing 
areas and in the first and second years (2006/07 and 
2007/08), ranged between 600kg to 750kg/ha (Table 
3). These results were similar to that obtained by Agric. Biol. J. N. Am., 2010, 1(2): 80-88  
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Suleiman (1985/87) in the Base line Survey for 
Kordofan and Darfur, and Harrison (1955). Suleiman 
(1987) reported that the forage production in the 
Baggara country of Kordofan and Darfur at 800 
kg/ha, and Harrison (1955) reported a value of 990 
kg /ha. Moreover, Elham (1988) in Elodaya, in the 
same year, reported that forage production inside the 
protected belts at 755kg/ha.  
The obtained forage production from the current 
study indicated that the year 2007/08 was better than 
the previous year in term of total production. The 
rainfall data obtained from the different rain gauges in 
Gawazat, Bahrel Arab and Assalaia Localities, 
showed that the rainy season 2007/08 in the area 
was above normal. The total rainfall in 2007/08 was 
825.1mm compared to  430.4 mm in 2006/07. Direct 
observations; discussion with pastoralists also 
confirmed the high rainfall during the year 2007/08.  
Total forage production in the study area was 
3,600,000 tons of dry matter in 2006/07 (year 1) 
compared to 4,370,000 tons in 2007/08 (year 2). The 
feed requirements to 1.6 million Animal Units in Dar 
Rezaigat communal land (study area) were estimated 
at 3,520,000 ton of dry matter. When comparing the 
total forage production with the current need of the 
animal requirements, it showed that there is a surplus 
production of about 700.000 tons of dry matter. 
These results are different to that of Darrag (1998) 
who reported a feed gab in the whole country for the 
national livestock. In Dar Rezaigat communal land 
the production of forage in the years 2006/07 and 
2007/ 08 was high enough to satisfy the livestock 
requirements. 
Carrying capacity of the pasture: As indicated in 
table 3, it showed that the carrying capacity of the 
pasture in the Baggara country of this area ranged 
between 2.8 and 2.3 ha/A.U/8 months. Carrying 
capacity assessed in the late summer periods at the 
dry summer grazing locations ranged between 3.7 
and 2.9 ha/A.U/8 months, while in the wet summer 
grazing locations at the same time ranged between 
3.7 and 2.7 ha/A.U/8 months in the years 2006/07 
and 2007/08. respectively. The later year was 
superior in carrying capacity compared to the first 
year, because the rainfall was higher and the total 
forage production was also higher resulted in less 
pasture area to maintain the animal unit per year 
.The carrying capacity in western Kordofan  recorded 
by Elham (1988)  was estimated at 29ha/A.U/year 
(19ha/A.U/8months) in the open rangelands and 
about 5/ha/A.U/8months in the protected area of the 
perimeters. In North Kordofan, in the central zone of 
the low rainfall savannah the carrying capacity was 
5.4ha/A.U/8 months as reported by Yehia (2002). 
The low values of carrying capacity will indicate 
general land degradation and over grazing, over 
cultivation and cultivation of marginal lands of low 
potentiality.  
The stocking density: According to the carrying 
capacity of the study area, the stocking rates in the 
year 2006/07 were 1,642.857 Animal Units compared 
to 2 million Animal Units in the year 2007/08. As 
indicated before the total population of herds in Dar 
Rezaigat area was 1.6 million Animal Units, it is clear 
that the study area is properly stocked during the first 
year (2006/07), and under stocked in the second year 
(2007/08). This area is prone to host additional 
livestock numbers from the neighboring States due to 
its high potential in forage availability and diversity 
unless seasonal fires occurred. The results of this 
study indicated that, in the dry summer grazing areas 
the forage production is high, carrying capacity is 
high and the stocking rates of the area, were in 
balance with pasture carrying capacity. Also this will 
confirm that the grazing pattern is best suited in Dar 
Rezaigat communal land. 
CONCLUSIONS 
It can be concluded from the results of this study that: 
•The grazing pattern (seasonal movement between 
north and south) operating in the area, which is very 
much resembling the known deferred grazing system, 
fits well the grazing resources of the area. Moreover, 
the condition of the natural rangeland is promising 
because the quantity of the forage in term of forage 
total production satisfies the current animal 
population raised in Dar Rezaigat rangelands (1.6 
million Animal Units). 
• Keeping a mix classes of animals (cattle, sheep, 
goats and camels) utilizes the area in an even and 
efficient manner as they differ in their grazing habit. 
• Forage quantity and hence carrying capacity are 
largely affected by precipitation. 
 • Range carrying capacity of the  natural rangelands 
of the Baggara country of Dar Rezaigat during 
favorable years is 2.8 ha/AU/8 months and in normal 
years is 3.7 ha/AU/8months. This indicated that the 
carrying capacity of the natural rangeland in this area 
are typical to that reported within the high rainfall 
woodland savannah.  Agric. Biol. J. N. Am., 2010, 1(2): 80-88  
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Table 1: Percent vegetation cover, total herbaceous and browse production in block٭ 1, 2 and 3 in year 1 
Season Blocks* Vegetation 
cover % 
Total herbaceous   
production 
Total browse 
production T/ha 
1 75.00  0.65  0.10 
2 55.00  0.60  0.00 
Early dry 
summer 
Nov.2006 3  80.00  0.85  0.20 
1 60.00  0.25  0.25 
2 50.00  0.20  0.10 
Late dry 
summer 
May 2007   3  70.00  0.60  0.40 
Block ٭ (1) = the location at which livestock use the wet and early dry summer pasture in the north 
Block   (2) = the location between the early dry and late dry summer seasons –usually used by the agro pastoralists  
Block   (3) = the location at which livestock use the late dry summer pasture in the south 
  
Table 2: Percent vegetation cover, total herbaceous and browse production in block٭ 1, 2 and 3 in  
   year 2 
Season Blocks  Vegetation 
cover % 
Total herbaceous 
production T/ha 
Total browse 
production T/ha 
1 90.00  0.70  0.30 
2 80.00  0.60  0.15 
Early dry 
summer 
Nov.2007  3 100.00  0.80  0.30 
1 75.00  0.65  0.10 
2 55.00  0.60  0.00 
Late dry  
Summer 
May 2008  3  80.00  0.85  0.20 
Block ٭ (1) = the location at which livestock use the wet and early dry summer pasture in the north 
Block   (2) = the location between the early dry and late dry summer seasons –usually used by the agro pastoralists  
Block   (3) = the location at which livestock use the late dry summer pasture in the south 
 
Table (3): Average forage production (ton/ha), carrying capacity (ha/AU/8 month), and stocking  
     rates (AU/area) in the first and second seasons (year -1 and year 2). 
Season November 
 2006 
May 
    2007 
November 
 2007 
May      
2008 
Average forage 
production(T/ha) 
0.80 0.60 0.95  0.75 
Carrying capacity (ha/AU/8 
month) 
2.8 3.7 2.3  2.9 
Stocking rate (AU/Area)  1,642,857 1,243,243 2,000,000 1,586,207 
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